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The Orbiting Carbon Observatory-2 (OCO-2) Mission
Watching The Earth Breathe…Mapping CO2 From Space.
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OCO-2 L2 Data Product

• OCO-2 v09 is the current release of the Level 2 XCO2 data 
product (since July 2018).

• A systematic pointing error was noticed in v08 target 
observations with variations in topography within the scene 
(Lauder, Pasadena)

• OCO-2 v09 is built off v08 L1B data but addresses a pointing 
correction and an issue in the sampling of the meteorological 
data in retrievals.

• Available at the Goddard Earth Sciences Data and 
Information Services Center (GES DISC)

– XCO2 Lite File Data Product: 
https://disc.gsfc.nasa.gov/datasets/OCO2_L2_Lite_FP_9
r/summary?keywords=OCO-2

– SIF Lite File Data Product: 
https://disc.gsfc.nasa.gov/datasets/OCO2_L2_Lite_SIF_
8r/summary?keywords=OCO-2

OCO-2 target observation of Lauder, NZ

Kiel et al., Atmos. Meas. Tech., 12, 2241–2259, 2019.
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OCO-2 Validation Plan
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OCO-2 Validation: Target Mode

Target Mode 
Observations

Wollongong

TCCON Partners have provided early access to preliminary data for OCO-2 target 
observations throughout the mission – Thank you!
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OCO-2 Target Observation Statistics

• OCO-2 has executed 625 target 
observations since August 8, 
2014

• Usually get 8-12 per month
• Try to get Lamont, Railroad 
Valley at least once per month

• Targets observed by 
TCCON site (blue) 

• Targets used in OCO-2 vs 
TCCON 1:1 plot (pink)
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TCCON vs OCO-2: OCO-2 V9 Data

Rel r2 m

9 0.950 0.99543± 0.00133

8 0.938 0.9995± 0.00143

7 0.896 0.99755± 0.00107

6 0.760 0.99735± 0.00107



Slide 7 Copyright 2019. All rights reserved.AGU Fall Meeting 2019: A54G-07

Comparisons with TCCON Consistent in Time
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• Smaller version of the spectrometer used at TCCON sites
• Portable, easily deployed and moved
• Did not exist when OCO-2 validation plan was first 

developed. 
• One target location dedicated to EM-27 observations 

(Fairbanks)
• Networks in Toronto, Munich, Massachusetts (possible 

future OCO-2 targets)

EM27 Spectrometers

Toronto: Debra Wunch

Munich: Jia Chen

Fairbanks: Niki Jacobs
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AirCore Contributions to
TCCON, OCO-2 Calibration/Validation

• Balloon-based platform 
provides CO2 profile 
measurements well into 
the stratosphere

• Provides “calibration” for 
TCCON and validates the 
OCO-2/TCCON a priori 
profiles of CO2 

AirCore: Bianca Baier (NOAA)
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OCO-2 overpasses. 
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NASA ACT-America Campaign: Aircraft 
Observations of CO2

• Flight planners used predictions of OCO-2 ground track
• Comparisons of OCO-2 to lidar measurements
• Observations under different cloud conditions – shows impact of cloud effects on 

retrievals
• Analysis by Emily Bell, Colorado St University – Paper in preparation

OCO-2 Predicts
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OCO-2 V10 Data Product

• Development and testing of the OCO-2 v10 retrieval products 
• Updates in V10:

– Updated calibration of L1B data
– Improved solar continuum model
– Improved Spectroscopy – ABSCO 5.1 
– New a priori for CO2 – Developed by TCCON team at Caltech, OCO-2 and 

TCCON a priori values for CO2 will be consistent
– Changes to how albedo over land is handled in the retrieval
– Loosened a priori for the SIF retrievals over land

• V10 data product will be available in late 2020:
– November – December 2019: Processing of one year of data for further 

evaluation
– January – February 2020: Finalize filtering and bias correction for Lite files
– ~September 2020: Full OCO-2 data record processed with Lite files
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Validation/Evaluation of V10 Prototype Data

Test set of data that allowed comparison to TCCON, models and 
using small area analysis was developed
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Validation/Evaluation of V10 Prototype Data:
OCO-2 Land Nadir/Glint vs TCCON

Checking errors with each update to the retrieval

V09

V10
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Validation/Evaluation of V10 Prototype Data:
OCO-2 Land Nadir/Glint vs TCCON

Checking errors with each update to the retrieval

V09

V10
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Validation/Evaluation of V10 Prototype Data:
OCO-2 Ocean Glint vs TCCON

Checking errors with each update to the retrieval

V09

V10
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Validation/Evaluation of V10 Prototype Data:
OCO-2 Land Nadir/Glint vs TCCON

Checking errors with each update to the retrieval
V09

V10
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Differences vs. Model Median: B9
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Differences vs. Model Median: B10
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Summary

• OCO-2 target observations comparison to TCCON are essential to 
maintain the validation record

• EM-27 are already playing a growing role in OCO-2 validation and will 
play a more important role in the future (e.g., information on variability 
within an OCO-2 target)
o Useful also for cross validation with OCO-3 and research studies

• AirCore (balloon) profile measurements are providing 
calibration/validation data for TCCON as well as directly to OCO-2

• Aircraft data coincident with OCO-2 observations are providing insight 
into cloud effects and CO2 profiles

• V10 OCO-2 data will be available summer 2020: Test sets being 
evaluated using TCCON and models


